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Section 1
Introduction

1. Introduction

Historic bridges are an important part of Louisiana’s culture and transportation history. To preserve and
protect this legacy, a statewide Historic Bridge Inventory project was undertaken by the Louisiana
Department of Transportation and Development (LADOTD), in cooperation with the Federal Highway
Administration (FHWA) and the State Historic Preservation Office (SHPO). Representatives of these
three agencies served as members of the Historic Bridge Inventory Committee, providing direction to the
project team and review of interim and final work products. The population of bridges subject to this
inventory is those built before 1971 that are owned by state, federal, or local entities with certain
exclusions (referred to as subject population, with “pre-1971” as the subject period).*

This National Register Eligibility Determination Report presents the results of the evaluation of the
eligibility of pre-1971 bridges for listing in the National Register of Historic Places (National Register). As
a result of the evaluation, each bridge in the subject population has been determined either eligible or not
eligible for listing in the National Register. Eligibility recommendations were made by historians meeting
the Secretary of the Interior’s professional qualification standards, which meet federal requirements for
such decision-making. These results were reviewed by the Historic Bridge Inventory Committee. Final
determinations were made by the FHWA, in consultation with LADOTD, and received concurrence from
SHPO.

Results presented in this National Register Eligibility Determination Report will facilitate LADOTD and
FHWA compliance with federal laws and regulations that affect historic properties, including bridges.
These include the National Historic Preservation Act (NHPA) of 1966, which requires agencies
implementing projects utilizing federal funding to identify potentially affected historic properties, consider
ways to avoid or minimize adverse effects, and mitigate any adverse effects. The ultimate goal of this
project is to identify historically significant bridges suitable for preservation, and to develop a process for
their management and preservation.

To present and support the results of the National Register eligibility evaluation effort, this report includes
the following components:

e A historical overview of important legislation, policies, and trends related to Louisiana’s bridge
construction.

e The methodology used to identify bridges for evaluation, determine data collection needs, and
collect data needed to evaluate National Register eligibility.

e An overview of the criteria used to evaluate eligibility for National Register listing.

1 Bridges located at state borders with Texas and Mississippi, for which LADOTD shares responsibility with
neighboring states, are also included. Non-bridge types (such as pedestrian walkways and ferries), and bridges that
are a part of the Interstate System are excluded from the subject population.
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Introduction

e A description of how historic and engineering significance is determined under applicable
National Register criteria.

e A description of how historic integrity is evaluated under applicable National Register criteria.

o Eligibility results, including bridges eligible under Criterion A by area of historic significance and
bridges eligible under Criterion C by bridge type.
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Historical Overview

2. Historical Overview

Louisiana contains more than 66,000 miles of waterways, 1,600 square miles of lakes and reservoirs, and
10 major navigation canals. The obstacles posed by these natural and engineered features resulted in
bridges playing a key role in the state’s built environment. To evaluate the significance of a bridge
requires an understanding of associated historic contexts. This historical overview provides the
framework to understand the events, themes, trends, and advances associated with the development of
the state’s transportation network. Knowledge of these contexts allows the historian, in evaluating a
bridge’s eligibility for listing in the National Register, to understand how a bridge may illustrate important
aspects of history and/or engineering. Section 5 provides the areas of significance that specifically relate
to Louisiana bridges. For a more in-depth presentation of these important events and trends, see the
Historic Context for Louisiana Historic Bridge Inventory (Mead & Hunt, Inc., 2012). The following timeline
from that report is provided as a reference to key events in Louisiana history.

Timeline of Historical Events
e 1803: Louisiana Purchase
e 1812: Louisiana statehood
e 1860-1865: U.S. Civil War
e 1850s-1890s: Railroad era
e 1896: Rural Free Delivery Service established
e By 1900: Good Roads Movement had begun
e 1909: National Good Roads Association meeting in New Orleans
e 1910: State Highway Department and Board of State Engineers created
e 1910s: Early transcontinental highways established
e 1916: Federal-Aid Highway Act of 1916
e 1917-1918: American involvement in World War |
e 1921: Federal-Aid Highway Act of 1921
e 1921: New State Constitution
e 1921: Louisiana Highway Commission (LHC) created
e 1927: Great Mississippi Flood
e 1928: Huey Long elected Governor
e 1928: Reorganization of the LHC
e 1928: State Constitution amended to allow the issue of construction bonds
e 1929: Stock market crash and beginning of the Great Depression
e 1930: $75 million bond authorized for the construction of roads and bridges
e 1933: Roosevelt Administration and the New Deal implemented
e 1935: Assassination of Huey Long
e 1935: Mississippi River Bridge at New Orleans completed
e 1940: Mississippi River Bridge at Baton Rouge completed
e 1940: Department of Highways reorganized
e 1941-1945: American involvement in World War Il
e 1944: Federal Aid Highway Act of 1944
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o 1952: Mississippi River Bridge Authority established to oversee financing, construction,
and maintenance of the Crescent City Connection (Greater New Orleans Bridge)

e 1956: Federal Aid Highway Act of 1956

e 1956: Lake Pontchartrain Causeway completed

e 1958: Crescent City Connection (Greater New Orleans Bridge) completed

e 1976: Louisiana Department of Transportation and Development established

The state’s early transportation history centered largely on water-based routes, taking advantage of the
extensive natural wetlands, marshes, swamps, bayous, rivers, and estuaries.? As a result, early farms
and plantations were typically sited near navigable waterways. These waterways, however, presented an
ongoing challenge in the development of overland travel routes. As a result, improved roadways that
existed during the late nineteenth and early twentieth centuries were typically discontinuous farm-to-
market routes, with water crossing typically accomplished by boat or ferry.

By the late 1800s various groups began to promote the construction of dependable, year-round roadways
in Louisiana and throughout the U.S. As bicycle touring gained popularity in the 1880s and 1890s,
enthusiasts began to demand hard-surfaced thoroughfares to pursue the pastime. Near the turn of the
century, the federal Rural Free Delivery mail system was introduced, which also required a network of
dependable roads to serve rural areas. As automobile use gained popularity in the early 1900s,
thousands of citizens had a vested interest in passable roads and highways. The rapid expansion of the
automobile’s use led to a national effort to enlarge and improve the country’s highway system that became
known as the Good Roads Movement.

As early as 1909 Louisiana began a road construction initiative, extending state aid to parishes for road
construction. In this same year, state road supporters convened in New Orleans for the National Good
Roads Association meeting. In his address to the convention, Governor Jared Sanders inaugurated the
age of Good Roads in Louisiana, highlighting the construction of the Baton Rouge-New Orleans Road
(later the Airline Highway) that would be completed in 1910. By this time Louisiana had an estimated
25,000 miles of roads mostly unpaved and better suited to horses and livestock than to the recently
introduced pneumatic tire. No continuous road of any type connected the northern and southern portions
of the state or the eastern and western regions. In 1911 Louisiana began to establish a statewide
“‘market highway” system, designating 5,000 miles of existing routes for improvement. The State Highway
Department (SHD), predecessor to the Louisiana Highway Commission (LHC) and later the Louisiana
Department of Highways (LDH)3, was created to manage this initiative and charged with establishing a
state highway system by furnishing plans and specifications for road and bridge construction.

Nationally, the Good Roads Movement spurred the establishment of named transcontinental highways
prior to World War I. Road promoter Carl Fisher encouraged new hard-surfaced transcontinental

2 With 7,800 square miles of coastal swamps, bayous, marshes, and estuaries, Louisiana contains more than 40
percent of all wetlands in the U.S.

8 The Louisiana Highway Commission (LHC) was reorganized in 1940 and became the Louisiana Department of
Highways (LDH).
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highways, such as the Lincoln and Dixie Highways, as ideal ways to demonstrate the effectiveness of
new paving methods, better engineering, and uniform signage. Early transcontinental highways that
crossed through Louisiana included the Dixie Overland Highway, which transects the state from east to
west along its northern edge, connecting Savannah, Georgia, with San Diego, California; and the Old
Spanish Trail, which crosses the state in a similar route along the southern coast, connecting St.
Augustine, Florida, with San Diego, California. Another early road being promoted was the Jefferson
Highway, which enters the state in the north and roughly follows the Mississippi River to New Orleans,
connecting New Orleans to Winnipeg, Canada. These highway corridors, established between 1914 and
1919, served as the inspiration for future routes in the state and were later integrated into the U.S.
Highway system.

Public demand for highway improvements, as initiated with the Good Roads Movement, were answered
in the Federal-Aid Road Act of 1916, a revenue-sharing program that marked the first time the federal
government was directly involved in state road building. Federal funding continued with the passage of
the Federal Highway Act of 1921, which required states to designate a portion of their roads for the
national highway system, and assume responsibility for road maintenance, previously the responsibility of
local units of government.

In Louisiana, the new State Constitution, ratified in 1921, outlined 98 automobile highway routes in the
state totaling 7,000 miles and charged the LHC with constructing and maintaining them. The state, also
through the new constitution, authorized a tax from automobile licensing and gasoline sales to help provide
additional revenue to the LHC. The gasoline tax was to be used for maintenance of roads and the licensing
tax for the purposes of construction. The first extensive biennial report of the LHC from 1922-1924 refers
to the state’s excellent results and success in administering federal aid and establishing a statewide
transportation program. The state also took over maintenance responsibility of the state highways from
the parishes. As such, 1921 marked a pivotal year for establishing transportation funding and policy.

The evolution of the state’s road system over the early decades of the twentieth century is reflected in 13
routes established through local and state efforts between 1900 and 1930. The first important vehicular
routes included the River Road, developed along the Mississippi River, and early named highways that
were a direct result of the Good Roads Movement, such as the Jefferson Highway, Old Spanish Trail, and
Dixieland Overland Highway. From the late 1910s through the 1930s, state and U.S. Highways were
designated and established as the LHC assumed responsibility for state routes and a portion of the
state’s roads were designated as part of the national highway system. These routes are summarized in
Table 1.

Table 1. Historic transportation routes

Historic Route Current Route Name

River Road River Road

Portions of State Route (LA) 1 and
U.S. Highway (US) 71

Old Spanish Trall Portions of LA 182 and US 90

Jefferson Highway

Dixieland Overland Highway Portions of LA 4 and US 80
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Table 1. Historic transportation routes

Historic Route Current Route Name

LA 10 Portions of various state highways
US 11 us 11

US 51 US 51

Airline Highway Portions of US 61

Chef Menteur Highway Portions of LA 2, LA 3052, and US 90
Lone State Route Portions of US 165
Pershing Highway Portions of LA 26 and US 167

US 190 US 190

Beauregard Highway Portions of US 171

The construction of bridges was integral to the state’s improved transportation routes. The new State
Constitution required the State Legislature to provide for the building of bridges over navigable streams
using current revenues. Also in 1921, Act 95 created the LHC, replacing the earlier SHD. Recognizing
the importance of bridge maintenance and construction, the LHC established its first Bridge Department,
hiring Indiana engineer Norman E. Lant in 1922. Lant qualified for the position, in part, because of his
studies in geology that dealt with saturated soil. Under Lant, the LHC Bridge Department employed many
distinguished bridge engineers instrumental in making a connected state highway system a reality.

Throughout the 1920s the LHC Bridge Department worked to overcome the multiple challenges the
state’s vast waterways presented. The department prepared standard plans for timber, steel, and
concrete structures, but also designed special plans for specific projects. To enhance safety, the
department designed and constructed numerous grade separation structures to separate auto and
railroad traffic at dangerous intersections across the state. Early grade separation structures were
constructed in 1927 in Caddo Parish (Recall No. 013480) and LaSalle Parish in 1932 (Recall No.
049130).

After the Great Flood of 1927, which was one of the most widespread natural disasters of the century, the
LHC Bridge Department had to repair and replace many flood-damaged structures. When Governor
Huey Long took office in 1928, the state was still in recovery mode. Responding to the challenge, Long
strengthened the LHC and introduced state bonding to fund an ambitious road and bridge construction
program. Long’s populist-inspired plan proved to be a state-level solution to the Great Depression, which
was soon to follow, creating hundreds of jobs that helped keep Louisiana families financially afloat. By
1931 the department was involved in 15 major bridge projects across Louisiana, including the Mississippi
River Bridges at New Orleans (Recall No. 000060) and Baton Rouge (Recall No. 051880). Both bridges,
later to be named for Long, began as state efforts but were finished with federal support in 1936 and
1939, respectively. In the 1930s the LHC undertook an effort to upgrade US 90 (Old Spanish Trail), an
integral part of the Rigolets to Pearlington shortcut between Louisiana and the Mississippi Gulf Coast,
and to eliminate all ferry crossings along the route. The 1933 US 90 Bridge over the East Pearl River
(Recall No. 058750) provided the final link in this 22-mile shortcut.
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Federal job-creation efforts in the form of New Deal programs initiated by President Franklin Roosevelt
also had a significant impact on Louisiana’s infrastructure development during the 1930s. Important New
Deal agencies that funded road and bridge construction included the Civilian Conservation Corps (CCC),
Civil Works Administration (CWA), Public Works Administration (PWA), and Works Projects
Administration (WPA). Increased attention was given to creating grade separations between railway lines
and roads, and specific legislation was passed to provide funds for highway-rail grade separations
through the National Industrial Recovery Act (NIRA) (1933), Hayden Cartwright Act (1934), and
Emergency Relief Appropriation Act (1935). Examples such as the Perkins Road Overpass in Baton
Rouge (Recall No. 610023), were built in several parishes from 1935 to 1939 with funding provided by the
U.S. Works Program Grade Crossing program.4 Bridge construction was also part of federal-relief efforts
by the WPA, PWA, CWA, and Federal Emergency Relief Administration (FERA) in New Orleans’s City
Park. These efforts included the reconfiguration of the park layout; landscaping; and sidewalk, road,
bridge, and building construction. Between 1936 and 1939 the WPA constructed eight reinforced
concrete arch bridges and one rigid frame bridge in City Park featuring Classical Revival and Art Deco
stylized influences typical of the period.®

The Long era witnessed a boom in infrastructure construction, carried out through the various New Deal
work relief programs and even continuing for a few years after his death in 1935. In the early 1940s the
U.S. became involved in World War Il and the programs were discontinued. With the shift to the war
effort, labor and materials became scarce and funding for infrastructure was reduced. The LHC,
reorganized as the LDH, faced a limited budget due to reduced gasoline tax collections. During this
period, the LDH focused on federally funded defense-related road improvements and planned for postwar
projects. Very few bridges were constructed during the war.

In the 1940s the U.S. War Department began diverting water from the Mississippi River into the
Atchafalaya River to prevent flooding of the lower reaches of the Mississippi River. The diversion
channels and floodplains extended across existing state highways and prevented vehicular use during
periods of flooding. At the request of the federal government, the LDH initiated improvements to the
affected highways with high-level bridges that spanned the floodplain on a long series of piers. The
Morganza Floodway Bridge (Recall No. 054830) was one such bridge. Completed in 1945, the bridge
provided uninterrupted access over the Morganza floodplain.

Following World War Il the federal government began to focus on provision of an Interstate Highway
system, first establishing the need and vision and then providing funding through a series of legislative
acts. President Roosevelt had appointed a committee in 1941 to analyze the need for a national
expressway system. In 1944, behind Roosevelt’'s endorsement, the first Federal-Aid Highway Act was
passed that called for a nationwide system comprised of 40,000 miles of limited access highways.
Finally, in 1956 a subsequent Federal-Aid Highway Act provided sufficient funding to begin construction
of a national system of Interstate highways. The 1956 legislation also authorized an initial 13-year

4 Seven examples in the subject population were directly tied to this program. They are Recall Nos. 023620,
059090, 055130, 015500, 19040, 059730, and 610023.

5 Recall Nos. for New Orleans City Park bridges are 102114, 102115, 102235, 102236, 102337, 102113,
102233, 102226, 102234.
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construction period for Interstate highways, which would eventually be extended as states faced routing and
funding difficulties.

In Louisiana the postwar era inaugurated an economic boom, with new industries attracted by the state’s
natural resources which brought new jobs. As vehicle registrations tripled between 1947 and 1965,
economic growth and government funding combined to support a vastly improved statewide network of
roadways and bridges. As an indication of the level of construction activity during this period, the LDH
built 140 bridges between 1948 and 1949 alone. An example is the Warren truss bridge over the
Calcasieu River in Calcasieu Parish (Recall No. 032780), underway in 1948-1949 and completed in 1951.

In Louisiana, the LDH biennial reports from the 1950s and 1960s tell a story of exponential expansion
after the pause of the war years. A rapid pace of bridge building was accomplished, in part, by utilizing
engineering consultants specializing in new methods of bridge design. Of particular note are the
contributions of New York City based Modjeski and Masters, which opened a Baton Rouge office in 1947.
Modjeski and Masters completed the design and construction of the new Greater New Orleans Bridge
over the Mississippi River Bridge in 1957, later known as the Crescent City Connection (Recall No.
200790, exempt from Section 106 as an Interstate bridge). Originally designed as a toll bridge carrying
US 90, the Crescent City Connection linked downtown New Orleans with the growing west bank area
while relieving the earlier Huey P. Long Bridge (Recall No. 000060), completed in 1936.°

Bridge construction during this period also included projects by the LDH, which completed the first
vehicular crossing of the Red River approximately 23 miles north of Shreveport (Recall No. 012548) in
1952, eliminating a ferry crossing and providing for uninterrupted east-west travel on LA 2 through the
northern portion of Louisiana. Other projects included additional flood control improvements, such as the
Old River Control Structure with its canal and two spillways built in the late 1950s as part of a
conservation effort to manage flooding on the Mississippi River.” The associated Old River Navigation
Canal provided passage of waterway traffic between the Mississippi River and the Atchafalaya River. A
1964 bridge (Recall No. 054900) carries LA 15 over the canal, raising vertically to provide necessary
navigational clearance. Another state bridge project related to flood management was the series of six
high-level bridges, built in three pairs in the 1960s over the West Atchafalaya Floodway to carry vehicles
over the floodplain.®

The Lake Pontchartrain Causeway near New Orleans was a tremendous engineering accomplishment as
it spanned 24 miles over wide expanses of open water. Its piers used prestressed cylindrical piles, first
driven experimentally in New York in 1948 and used in the Gulf of Mexico offshore oil industry, before
being employed to construct the causeway, which was completed in 1957.° At the time, it was the longest
precast, prestressed concrete bridge crossing in the world. Other important bridges were built to address

6 The Huey P. Long Bridge was dedicated as a National Historic Civil Engineering Landmark in September 2012
and was previously determined eligible for the National Register.

7 The spillways include bridges with Recall Nos. F15771 and F15321.

8 One original pair of bridges remains (Recall Nos. 007300 and 007310); the other two pairs were replaced in
2004-2005.

9 Recall Nos. 203830 and 203832; previously determined eligible.
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engineering challenges associated with the state’s distinctive geography and many navigable waterways.
Louisiana bridge engineers utilized a variety of bridge types prevalent nationally and others uniquely
suited to Louisiana. Section 7 presents the significant bridge types and subtypes that represent the
state’s bridge engineering heritage.

The industrial and economic boom that began after World War Il and continued through the 1960s
resulted in the overall modernization of the state’s roads and bridges. By 1970 the state boasted a
modern highway network with major river crossings, modern interchanges, and miles of interconnected
highways, including a portion of the U.S. Interstate Highway system. Also in this period, professionalism
became firmly established in the LDH, with the state developing a staff of engineers, inspectors, and
other professionals possessing special knowledge and skills. New federal and state statutes put an
increased focus on safety, requiring transportation facilities to be constructed to modern design
standards. Plans and specifications for each project were approved by the LDH and the FHWA, which
provided federal oversight.
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3. Historic Bridge Inventory Methodology

This section presents the approach used to inventory bridges for the purpose of determining their
National Register eligibility. Several interim reports provide details of this methodology (see list in
Appendix A). The primary activities were to:

e |dentify bridges within the subject population.

e Develop a context for understanding bridges.

e Determine data needed to evaluate National Register eligibility.

e Collect data for individual bridges.

e Review and analyze data to make eligibility recommendations.
A. Research and context development
The Historic Context for Louisiana Historic Bridge Inventory is based on historical research into both

broad and specific events and trends in bridge design and construction. An overview of key aspects of
the context is presented in Section 2. Preparation of the context involved the following activities:

Literature review, including LADOTD and predecessor entity reports, design manuals,
engineering journals, bridge plans, and SHPO historic bridge records.

e Statewide public meetings and outreach mailings to solicit comments and information about
bridges that may be important.

¢ Oral history interviews with bridge engineers and transportation historians with knowledge of
bridge-building in Louisiana during the subject period.

¢ Identification of historic Louisiana highway routes to assist in evaluating the significance of
bridges associated with the routes.

e Analysis of bridge types as found in the LADOTD’s Master Structure File (MSF) and the FHWA'’s
National Bridge Inventory (NBI).

B. Data collection and analysis

A Historic Bridge Inventory database was compiled as a means to collect and sort data for bridges in the
subject population. Information included in the LADOTD’s MSF and the FHWA'’s NBI provided the initial
data for each bridge. Individual bridge records were expanded to include data collected through this
project.
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An early effort to sort data involved removing bridges from the subject population due to exclusions.® A
list of pre-1971 bridges excluded from inventory is included in Appendix B of this report. Table 2 shows
the various bridge types that are extant in the pre-1971 bridge population, and the percent of each type

within this pool. Types presented use a commonly accepted bridge typology that identifies major types

and associated subtypes.!!

Table 2. Bridges within the subject population

Bridge Type

Bridge Subtype(s)

Percent within subject
population

Concrete arch N/A Less than 1%
Concrete beam and girder Slab Less than 1%
(pre-1946) Deck girder 2%
Concrete rigid frame N/A Less than 1%
Culvert Concrete 5%
(pre-1946) Multi-plate arch Less than 1%
Swing 1%
Vvl Vertical lift Less than 1%
Bascule Less than 1%

Pontoon swing

Less than 1%

) I-beam Less than 1%

Steel beam and girder -

Plate girder Less than 1%
(pre-1946)

Removable Less than 1%
Timber Trestle and mud sill 24%

Pony Less than 1%
Truss

Through Less than 1%
Common types (post-1945) N/A 65%
Total 100%

A preliminary screening of the subject population was conducted to identify bridges with and without
potential significance. This evaluation included:

e Analysis of bridge data from the MSF and NBI, including information on structure type,
construction date, rehabilitation information, and special engineering and/or other features.

¢ Review of select bridge inspection files, plans, and photos to identify bridges having physical
attributes with possible importance in engineering or significant historic association.

10 Exclusions are identified in the Bridge Stratification and Data Collection Methodology, December 2012.

11 The MSF uses particular bridge type coding based on a combination of material and structural characteristics;
the NBI uses a similar coding. That coding is well-suited to an engineer’s task of inspecting and rating the condition
of a bridge. The typology used for this report does not conflict with either of these coding methods but is better suited
for the historian’s purpose of evaluating National Register eligibility.
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e Review of standard plans to assist in identifying bridges that might display a standardized design.

e Review of local research in selected parishes.*?

Data collected was compiled into the Historic Bridge Inventory database. Based on the preliminary
screening, bridges that lacked features, attributes, or associations that could potentially convey historical,
engineering, or architectural/aesthetic significance were removed from further consideration. The Historic
Bridge Inventory Committee provided its preliminary agreement that these bridges be considered not
eligible for the National Register. Official concurrence was obtained as part of the complete eligibility
determinations documented in this report. This process allowed subsequent data collection to focus on
bridges having a reasonable potential for National Register eligibility.

For the remaining bridges, which either had the potential to possess historical, engineering, or
architectural/aesthetic significance or required further information for evaluation, field survey was
conducted. During field survey, aesthetic treatments, visible special features not identified during review
of available data, and alterations that could affect historic integrity were documented. A field survey form
was prepared for each bridge showing physical attributes (such as main span type), and engineering
features or historical associations that could qualify the bridge for National Register eligibility. Historians
reviewed and verified information on the field survey form for each bridge in the field to the extent
possible based on visual observation. Photographs were taken and descriptive information was then
recorded to assist with the future assessment of National Register eligibility by qualified historians.

Before and after field survey, supplementary research was conducted to identify important aspects of
local history related to a specific bridge, as well as trends and patterns applicable to certain bridge
categories on a statewide basis. Movable and truss bridges in particular were subject to detailed
research to better understand their use in Louisiana. Local research was also used in certain cases to
determine dates, designers, and builders. When needed, and where plans were available, historians
reviewed bridge plans to confirm methods of construction, engineering features, and alterations.
Engineers were consulted as needed to confirm features and plan details. This data collection provided
historians with the information needed to evaluate the potential significance of each bridge.

12 parishes were prioritized for data collection based on the number of locally owned bridges. Local research
was conducted at these parishes: Caddo, Calcasieu, East Baton Rouge, Jefferson, Jefferson Davis, Lafourche,
Ouachita, Orleans, Rapides, Richland, St. Tammany, Terrebonne, Vermillion, Vernon, and Winn.
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4. National Register Criteria Overview

This section provides a brief overview of the process and criteria that are applied to evaluate National
Register eligibility. The process was established under the Secretary of the Interior's Standards and
Guidelines for Archeology and Historic Preservation, including the Standards and Guidelines for
Evaluation (1983, as amended). The Section 106 regulations (36 CFR Part 800) set out a specific
process for determining the National Register eligibility of properties that may be affected by a federal
undertaking (see 800.4(c)). Federal agencies are required to apply the National Register criteria to
properties not previously evaluated.

The National Register bulletin series provides guidance on evaluating and documenting the eligibility of
historic properties. Two key bulletins are:

o National Register Bulletin: How to Apply the National Register Criteria for Evaluation
¢ National Register Bulletin: How to Complete the National Register Registration Form

A general requirement of the National Register provides for a property to be at least 50 years in age
before its potential for historic significance is evaluated. Because LADOTD bridge projects often take
many years to plan and develop, it is useful for the agency to have an eligibility determination for bridges
that will reach 50 years in age by the time of project implementation. For this reason, bridges built
through 1970 are included in the subject population. Properties less than 50 years of age must be
exceptionally important to be considered eligible for listing. During review of eligibility recommendations,
the Historic Bridge Inventory Committee agreed that certain bridges were eligible for the purposes of
Section 106, and met the criteria to be eligible even though they are less than 50 years old. The FHWA
determined these bridges to be eligible. For common steel and concrete bridge types built after 1945, a
new national process to identify exceptional significance was introduced in 2012 (see Section 5.C for how
this was applied).

As explained in the bulletins, the National Register employs four criteria for evaluation: A, B, C, and D.
Criteria A and B involve associative value, Criterion C involves design or construction value, and Criterion
D involves information value. These criteria and related guidance documents provide the basis for
determining whether the bridges in the subject population are eligible or not eligible for listing in the
National Register. The National Register is the official list of the nation's historic places worthy of
preservation.

Criterion A: Events — Properties that are associated with events that have made a significant
contribution to the broad patterns of our history

Criterion A applies to structures that have an important association with single events, a pattern of events,
repeated activities, or historic trends that are significant within the context of Louisiana’s transportation
and bridge-building history. Few bridges are typically found eligible for listing in the National Register
under Criterion A.

X:\2824400\115125.01\TECH\final\130522A.docx 15 Mead Hunt



Section 4
National Register Criteria Overview

Criterion B: Persons — Properties that are associated with the lives of persons significant in

our past

Criterion B applies to properties that illustrate the important achievements of a person who was significant
in Louisiana’s past. However, it should be noted that bridge engineers, designers, and artisans are often
represented by their works, which may be eligible under Criterion C. As a result, Criterion B rarely applies
to bridges. No bridges in the subject population were found to meet National Register Criterion B;
therefore, it is not included in the discussion of National Register Criteria applicability or the results
section.

Criterion C: Design/Construction — Properties that embody the distinctive characteristics of a
type, period, or method of construction, or that represent the work of a master, or that possess
high artistic values, or that represent a significant and distinguishable entity whose components
may lack individual distinction

Criterion C applies to structures that have distinctive design or construction characteristics that
demonstrate the following: (1) the pattern of features common to a particular class of resources, (2) the
individuality or variation of features that occurs within the class, (3) the evolution of that class of
resources, and/or (4) the transition between classes of resources. Bridges determined to be eligible for
listing in the National Register most often meet Criterion C.

Criterion D: Information Potential — Properties that have yielded, or may be likely to yield,
information important in prehistory or history

Criterion D most often applies to archaeological properties that are expected to yield important
information through analysis of remains. Bridges were not evaluated based on National Register
Criterion D because it is highly unlikely that this criterion would apply to an intact structure.

Figure 1 illustrates the three-step evaluation process. To be listed in the National Register, a property
must not only be shown to have significance under one or more of the National Register criteria, but it
also must have integrity. Integrity pertains to the ability of a property to convey its significance. The
seven aspects of integrity are further addressed in in Section 6.A. Determination of National Register
eligibility requires evaluation of both significance and integrity. As each bridge is evaluated, it is
determined to be either eligible or not eligible based on its individual merit.
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5. Determining Significance

This section provides detailed information about National Register Criteria A and C, which are the criteria
found to apply to bridges in the subject population. In Step 1 — Determine Significance, as shown in
Figure 1, the potential significance of each bridge is evaluated based on the bridge’s contribution to the
broad patterns of history and/or engineering. To be eligible, a bridge must be associated with at least one
area of significance and must be able to convey its significant association. Specific considerations under
Criteria A and C are presented.

A. Criterion A

Under Criterion A, bridges will be eligible if they are associated with important trends or events that have
made a significant contribution to the broad patterns of Louisiana history. To possess significance, a
direct connection between the bridge and an important state or local event, trend, or pattern must be
demonstrated. Bridges eligible under Criterion A are associated with one or more of the following areas
of significance.

(1) Transportation
The area of significance of Transportation is defined in the National Register Bulletin as the process and

technology of conveying passengers or materials. Significant transportation associations include major
river crossings and grade-separation structures. Association with a transportation route alone is not
sufficient for a bridge to be individually eligible for the National Register.

(a) Routes

A bridge associated with an important route, and constructed during the route’s period of significance, will
possess significance if the structure itself provided an important link in the system and can, on its own,
convey the significance of the route. An individual bridge is not likely to be significant simply because of
its presence within a larger transportation network of interconnected resources. For an individual
structure to be eligible for its transportation association, it needs to, on its own, be an important crossing
and its individual significance within the larger transportation network must be substantiated by
documentary evidence. As a result, bridges associated with an important transportation route are not
likely to be individually eligible for the National Register. Such bridges may be a contributing resource
within a historically significant transportation route. Further evaluation of identified routes, including
features, termini, and integrity, would be necessary to determine if the overall route, including component
bridges, is eligible for the National Register.

(b) Major river crossings

An area of significance under the theme of transportation includes structures designed to allow for
navigation that facilitated transportation within the state and region, as well as Interstate

transportation. Bridges constructed to replace ferries represent an important development in the area of
Transportation within the state. To possess significance, the bridge must have a direct and documented
association with the transportation of goods, or be the first vehicular river crossing on a major
transportation route.
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(c) Grade-separation structures

Grade-separation includes solutions to eliminate dangerous intersections of highways and railroads,
usually consisting of either relocation or the construction of elevated bridges that separated auto traffic
from railroad traffic. Early examples will be significant for their role in improving transportation safety and
later examples will be significant under both Transportation and Politics/Government as federal initiatives
of the New Deal Depression-era programs (as described below).

(2) Politics/Government

This area of significance is defined in the National Register Bulletin as the enactment and administration
of laws by which a nation, state, or other political jurisdiction is governed and activities related to the
political process. State and federal programs intended to stabilize the economy and increase
employment represent an important trend in Louisiana transportation history. Federal programs of the
New Deal provided relief funding and established policies and priorities that affected bridge and
infrastructure construction. In the 1930s grade-separation projects were one focus of New Deal
programs. Bridges and grade-separation structures will be significant for their direct association with New
Deal programs. For an individual structure to be eligible based on its association with Depression-era
programs, it needs to be directly associated with a Depression-era program through funding or work-relief
efforts as substantiated by documentary evidence. The theme of Politics/Government is closely tied to
Transportation since the purpose of the government programs was to enhance mobility.

3) Conservation

The area of significance of Conservation is defined in the National Register Bulletin as the preservation,
maintenance, and management of natural or manmade resources, including flood control. As part of
larger conservation efforts to limit flooding, bridges were integrated with spillways. Bridges integrated
with spillways and those associated with crossing floodplains will be eligible if they are important part of a
significant conservation effort.

B. Criterion C

Criterion C applies to bridges that are significant in the area of Engineering for their design and/or
construction, including such considerations as engineering features and aesthetic treatment. A bridge is
typically deemed to possess significance under Criterion C for distinctive features related to its
superstructure. For example, in the design of a Pratt through truss bridge, the significance is associated
with the particular configuration of truss members that form the superstructure. In Louisiana, due to
challenging site conditions and the nature of the geography, in some cases a bridge’s foundation or
substructure shows engineering distinction.

The three considerations of Criterion C that apply to bridges are presented below.

(2) Distinctive characteristics of a type, period, or method of construction

Distinctive design or construction characteristics include patterns of features common to a particular
bridge type, variations of features within bridge types, and evolutions/transitions that illustrate an
important variation within an established bridge type. Bridges that possess significance include those
that:
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e lllustrate the early use of a type in Louisiana

e Represent distinctive design features or subtype

e Demonstrate innovative or complex technological solutions related to the site
e Introduce or apply new materials, designs, and technologies

e Exhibit evolution or variation within a bridge type

(2) High artistic value

This aspect of Criterion C considers bridges that were designed with outstanding architectural style as
expressed in their overall form, aesthetic treatment, or applied ornamentation. However, most Louisiana
bridges are utilitarian and the intentional application of ornamentation or other aesthetic treatments is
typically limited. A bridge will have high artistic value when its combination of decorative features is able
to convey overall aesthetic value.

3) Work of a master

This aspect of Criterion C considers bridges that express substantial evidence of the distinguishing
characteristics of a master’s important work. A bridge may represent the work of an important engineer,
designer, fabricator, or builder recognized either nationally or in Louisiana. A bridge recognized for its
significance as the work of an engineering master needs to be distinguishable from others in its
characteristic style and quality. This high standard requires both the presence of a recognized
engineering master and a bridge that clearly reflects that master’'s characteristic work.

C. Post-1945 Program Comment

The Advisory Council on Historic Preservation (ACHP) issued a Program Comment for Common Post-
1945 Concrete and Steel Bridges (Program Comment) in November 2012 addressing the eligibility of
common post-1945 concrete and steel bridges and culverts. Based on provisions put in place under the
Program Comment, the eligibility evaluation of specific types of bridges and culverts built after 1945 is
pursued differently from that typically conducted for historic-age bridges. As a result of these provisions,
post-1945 bridges of common types—including reinforced concrete slab bridges, reinforced concrete
beam and girder bridges, steel beam multi-beam and multi-girder bridges, and various types of steel and
concrete culverts—must meet a higher standard of exceptional significance to be evaluated as eligible for
the National Register. The Program Comment does not cover National Register-listed or determined
eligible bridges, or the following bridge types: arch, truss, movable, suspension, cable-stayed, or covered.

Bridges of the common types covered by the Program Comment have exceptional significance and are
considered eligible when:

e They have a significant association with a person or event

e They are a very early or particularly important example of its type in Louisiana or in the nation

e They have distinctive engineering or architectural features that depart from standard designs

e They display other elements that were engineered to respond to a unigue environmental context
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6. Evaluating Integrity

To be listed in the National Register, a property must not only be shown to be significant under the
evaluation criteria, but also must display historic integrity. As presented in Figure 1 of this report, the
evaluation system involves three steps. In Step 2 — Evaluate Historic Integrity, integrity is evaluated
based on an assessment of the physical features related to significance and the bridge’s ability to convey
significance. Those bridges that do not retain sufficient integrity to convey significance are not eligible for
listing in the National Register.

A. Aspects of integrity

Historic integrity is distinguished from structural (or functional) integrity, which describes the ability of a
structure to perform its original design function. A bridge may possess structural integrity while lacking
historic integrity, or may possess historic integrity while lacking structural integrity. For example, a bridge
significant for its superstructure design that has had its substructure undermined through flooding may not
function as originally designed, but will retain historic integrity if no change had been made to the
superstructure.

Within the concept of integrity, the evaluation criteria cite seven aspects or qualities that, in various

combinations, define integrity. To retain historic integrity, a property will always possess several, and
usually most, of the aspects. The seven aspects of integrity are:

e Design — The combination of elements that create the form, plan, space, structure, and style of a
property

Design refers to the physical features that make up the structure. In bridges, changes in design
often are closely related to changes in key features and related materials.

e Materials — The physical elements that were used in the original design and construction of a
bridge

Bridge materials (concrete, steel, or timber) are used in a structure’s design and construction.
Bridge materials are intimately connected with design.

¢ Workmanship — The physical evidence of the crafts used in the construction of a bridge
Workmanship reflects the labor and skill of artisans. With the increasing standardization and
industrialization of bridge design and construction during the twentieth century, the work of
artisans became rare and was not found to be a significant aspect of integrity for bridges of the

subject period.

e Location — The place where the historic property was constructed or the place where the historic
event occurred

Location refers to the specific place where a bridge was built and/or an event occurred.
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e Setting — The physical environment of a historic property

Setting refers to the character of the place in which the bridge played its historical role. Setting
often reflects the basic physical conditions under which a property was built and the functions it
was intended to serve.

e Feeling — A bridge's expression of the aesthetic or historic sense of a particular period of time

The aspect of feeling results from the presence of physical features that, taken together, convey
the property's historic character.

e Association — The direct link between an important historic event or person and a historic property

A property retains association if it remains in the place where the important event or activity
occurred and is sufficiently intact to convey that relationship to an observer.

An important part of establishing integrity is determining whether a bridge retains the essential physical
features that are character-defining and enable it to convey its historic identity. This process involves
defining the essential physical features related to significance, determining if the features are retained
and visible enough to convey significance, and determining which aspects of integrity are important to the
bridge’s significance and if they are present.

In considering integrity, the degree of change to a bridge as evidenced by any alterations over time is
weighed against the nature and degree of its engineering or historical significance. The period of
significance is called out as a benchmark against which the bridge should be compared to determine
whether or not it retains historic integrity. National Park Service guidance on the period of significance is
outlined in the National Register Bulletin How to Complete the National Register Registration Form, which
defines period of significance as the “length of time when a property was associated with important
events, activities, or person, or attained the characteristics which qualify it for National Register listing.”
For a bridge to retain physical integrity, its present appearance should closely resemble its appearance
during the time the bridge derived its significance. Alterations introduced after the period of significance
generally negatively impact a bridge’s historic integrity.

Different aspects of integrity affect the eligibility of a structure in different ways, depending on how each
relates to the property’s significance. The retention of specific aspects of integrity is paramount for a
property to convey its significance under each of the evaluation criterion. Therefore, the assessment of
integrity for Criterion A differs from the assessment for Criterion C. The degree of the alteration (major or
minor) also affects the assessment of the change and its impact on historic integrity. A major alteration is
significant enough to diminish the historic integrity of a bridge and therefore render it not eligible for listing
in the National Register. A minor alteration will not impact the historic integrity of a structure to render it
not eligible. However, cumulative minor alterations will lead to an overall loss of historic integrity and
render a structure not eligible. A discussion of the aspects of integrity and their relationship to Criteria A
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and C follows. Examples of the types of major alterations that render a structure not eligible for listing in
the National Register and examples of minor alterations that do not impact eligibility are included.

B. Integrity considerations related to Criterion A

Criterion A relates to the significance of a structure gained through its historical associations. Therefore,
integrity aspects of location, setting, feeling, and association play an important role in conveying the
structure’s significance. As a result, these aspects of integrity are often weighed more heavily in the
assessment of a structure’s overall historic integrity under Criterion A. Integrity aspects of design,
workmanship, and materials are also important, but alterations that affect these aspects do not result in
the same level of diminished integrity. Table 3 summarizes examples of alterations and provides
guidance on their relative importance to the loss of historic integrity for a structure to be eligible under
Criterion A.

Table 3. Assessment of historic integrity under Criterion A

Category Item Examples

¢ Relocated, where relocation clearly
separates structure from context of
historic theme (e.g., bridge is significant
for relationship with historic event and is
relocated away from the location of the

event).
Extensive alteration (major
(major) ¢ Relocation where bridge no longer

maintains original function (e.g., carrying
traffic over water or road).

These major alterations lead to an overall
loss of historic integrity that renders a

structure not eligible under Criterion A. ) . .
¢ Widened superstructure with additional

lanes not representing the period of

Location, setting, significance of a transportation route and
feeling, and historic theme.
association ¢ Extensive overall loss of historic integrity

due to cumulative minor alterations.

¢ Relocated superstructure, where
relocation site possesses some elements
of historic theme (e.g., bridge is
significant as gateway and is relocated to
another gateway site).

Alterations (minor)

These minor alterations, taken alone, will
not render a structure not eligible.
However, the cumulative effect of several
minor alterations will lead to an overall
loss of historic integrity that renders a
structure not eligible under Criterion A.

¢ Rural bridge has been encroached upon
with development or other features that
diminish its ability to convey its
association with the historic theme.

¢ Lengthened superstructure.
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Table 3. Assessment of historic integrity under Criterion A

Category Item

Examples

Alterations (minor)

These minor alterations taken alone will
Materials, not render a structure not eligible. The
workmanship, and cumulative effect of several minor
design alterations will lead to overall loss of

historic integrity that renders a structure

not eligible under Criterion A.

¢ Replacement of features/materials not
in-kind.

e Change in railing/parapet or guardrail,
including replacement or loss.?

¢ Replacement of main members in-kind.

o Addition of protective sheet metal on the
underside of the superstructure.

C. Integrity considerations related to Criterion C

Since Criterion C relates to the engineering and/or architectural significance of a structure, the integrity
aspects of design, workmanship, and materials are the most important aspects of historic integrity when
evaluating a bridge under Criterion C. This is because they allow a structure to convey its physical
features and characterize the type, period, or method of construction. A change of location or setting will
result in diminished integrity under Criterion C when the design of the bridge appears to have been
influenced by the immediate environment or site conditions. Table 4 summarizes examples of alterations
and their relative importance to the loss of historic integrity for a structure to be eligible under Criterion C.

Table 4. Assessment of historic integrity under Criterion C

Category Item

Examples

Extensive alterations (major)

Materials, These major alterations lead to an

workmanship, overall loss of historic integrity that

and design renders a structure not eligible under
Criterion C.

¢ Replacement of main members integral to
superstructure.

 Significant widening or lengthening of the
superstructure.

o Addition of new superstructure.

e Removal and significant change in
mechanical components (movable bridge).

¢ Relocation or removal of operator’'s house
or tower structure and removal of
mechanical equipment.

o Alteration to removable span making it
permanent.

o Multiple, substantial individual minor
alterations creating cumulative effect on
integrity.

13 Railing alterations are frequently seen because new railings are often built to meet current safety standards.
Alterations to railings do not necessarily result in a loss of historic integrity, particularly where a bridge’s
superstructure is considered to be the physical feature that possesses significance.
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Table 4. Assessment of historic integrity under Criterion C
Category Item Examples
e Added main or supporting members to
substructure or superstructure and bridge
retains original function.
¢ Removal or alteration of main structural
members.
¢ Replacement of features/materials not in-
kind.
e Change in railing/parapet or guardrail,
Alterations (minor) including replacement or loss.**
These minor alterations taken alone * Alterations or changes to the operator’s
Materials, will not render a structure not eligible. house such as change in roofline or new
workmanship, The cumulative effect of several minor windows (movable bridges).
and design alterations will lead to an overall loss of » Addition of new operator’s house where
historic integrity that renders a original remains (movable bridges).
structure not eligible under Criterion C. ¢ Replacement of mechanical components
(movable bridges).
¢ Replaced approach span or substructure.
e Movable bridge fixed in open position
(mechanical equipment remains).
¢ Alteration to locking mechanism (movable
bridge).
e Minor widening or lengthening of the
superstructure.
Extensive alterations (major)
These major alterations lead to an
overall loss of historic integrity that ¢ Relocation where bridge no longer
) renders a structure not eligible under maintains original function (e.g., carrying
Location,

setting, feeling,
and association

Criterion C.

Alterations (minor)

These minor alterations will not render
a structure not eligible under Criterion
C.

traffic over water or road).

¢ Relocated superstructure when relocation
does not affect engineering significance.

¢ Significant change in setting.

14 Railing alterations are frequently seen because new railings are often built to meet current safety standards.
Alterations to railings do not individually result in a loss of historic integrity, particularly where a bridge’s
superstructure is considered to be the physical feature that possesses significance.
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7. Results

A. Introduction

In the final evaluation step (Step 3 — Document National Register Eligibility Determination) a
determination of National Register eligibility is made, and the eligibility determination is documented. The
determination is the outcome of one of three potential equations:

1. A bridge that possesses significance under one or more of the National Register criteria and
retains historic integrity is considered eligible.

2. A bridge that possesses significance under one or more of the National Register criteria but does
not retain sufficient historic integrity to convey that significance is considered not eligible.

3. A bridge that lacks significance under National Register criteria, regardless of historic integrity, is
considered not eligible.

National Register eligibility results by area of significance applying National Register Criterion A, and by
bridge type applying National Register Criterion C, are presented in this section. Results are summarized
in Table 5. Due to their special considerations under the ACHP’s Program Comment, post-1945 common
bridge types are presented separately (see Section 7.D).

Table 5. Eligibility results by bridge type

Eligible Total
. Eligible
Previously .
: : o N (includes
Bridge . listed or Criterion Criterion o . Not
Population ) Criteria previously .
Type determined A C . Eligible
cligible A and C listed or
g (Only) (©nly) determined
eligible)
Concrete
9 0 0 1 8 9 0
arch
Concrete
beam and
. 92 3 4 3 1 11 81
girder
(pre-1946)
Concrete
. 5 0 0 4 1 5 0
rigid frame
Culvert
245 0 0 2 0 2 243
(pre-1946)
Movable 87 14 1 52 3 70 17
Steel beam
and girder 33 3 6 2 3 14 19
(pre-1946)
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Table 5. Eligibility results by bridge type
Eligible Total
. Eligible
Previously .
i . o L (includes
Bridge . listed or Criterion Criterion o . Not
Population ) Criteria previously .
Type determined A C . Eligible
eligible A and C listed or
(Only) (©nly) determined
eligible)
Timber 1,089 0 0 0 0 0 1,089
Truss 31 15 0 11 2 28 3
Common
types 2,988 1 0 6 4 11 2,977
(post-1945)
Total 4,579 36 11 81 22 150 4,429

Eligibility results for individual bridges are presented in the Appendices organized first by parish and then
by recall number. Appendix C presents basic descriptive information and the National Register status for
each bridge evaluated in this study. Appendix D.1 presents bridges that are eligible for, previously
determined eligible for, or listed in the National Register, including statements of significance and other
pertinent descriptive information. Appendix D.2 includes inventory forms for eligible bridges with more
detailed descriptive information and photographs. Appendix E presents bridges that are not eligible for
National Register listing, including statements of significance and basic descriptive information. A
“statement of significance” explains how a bridge qualifies for National Register listing and links the
property to one or more of the National Register criteria.

B. Criterion A
To support the eligibility determinations for bridges found to be eligible under Criterion A, this section
provides a summary of the applicable historical themes.

(1) Transportation

Nineteen bridges relate to the National Register area of significance of Transportation, reflecting several
important trends in the state’s transportation history. Grade-separation structures reflect important early
state efforts and subsequent federal work-relief efforts to provide safe railroad-highway crossings. Other
examples related to Transportation are the first vehicular crossings that replaced earlier ferry operations
and structures that provide important crossings of a floodplain (Morganza Floodplain and Atchafalaya
Floodway) or the Industrial Canal in New Orleans.

(2) Politics/government

Twenty-one bridges relate to the area of significance of Politics/Government. These structures are
examples of the Depression-era work-relief programs, including those sponsored by the WPA and
receiving NIRA funding. Structures eligible for their historical association with Politics/Government
represent improvements to infrastructure that include grade-separation structures to provide safe railroad
and highway crossings and bridges in New Orleans’s City Park built as part of the overall redevelopment
of the park by work-relief forces.
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3) Conservation

Three bridges relate to the area of significance of Conservation. These structures are integrated with
major spillways that were constructed as part of larger conservation efforts to manage flooding. Other
structures related to the area of significance of Conservation were constructed to cross over an important
navigational canal, which was also created as part of a larger conservation effort.

C. Criterion C

To support the eligibility determinations for bridges eligible under Criterion C, this section provides a
narrative summary of the essential characteristics of the subject population by bridge type. For each
type, the following information is provided:

o Early use in state, where such examples remain

o Design features that characterize the bridge type

e Summary of historical patterns of use of the bridge type in Louisiana

e Recognized bridge subtypes

e Variations within the bridge type, as manifest in special features of design or construction
e |nnovations or engineering complexity present in the bridge type

e Aesthetic features found, if any

o Alterations that affect historic integrity

A table summarizes the category and subcategories under Criterion C that were found to be applicable
for each bridge type in the subject population. The summaries presented below support the statement of
significance included on the inventory form for each bridge (see Appendix D).

In evaluating the subject population, no substantial evidence was found that any bridge possesses the
distinguishing characteristics of a master’s important work. Although certain bridges were linked to an
important engineer, designer, or builder recognized either nationally or in Louisiana, such bridges were
not distinguishable from others in its characteristic style and quality. Therefore, no bridges met the high
standard that requires both the presence of a recognized engineering master and a bridge that clearly
reflects that master’s characteristic work.

(1) Concrete arch
The reinforced concrete arch is characterized by the following design features:

e Concrete arch supporting a deck

e Closed-spandrel wall

e Arch ring and barrel

¢ Railing and endposts, often integrated into the spandrel wall

Reinforced concrete arch bridges are considered to be significant as examples of a distinctive bridge

type. The concrete arch came into widespread use nationally in the late 1890s and continued in
popularity through the 1940s, especially in locations where an aesthetically appealing bridge was desired.
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Many later examples of concrete arches are related to Depression-era federal work relief programs that
sponsored construction of concrete arch spans in park settings. Despite its popularity, the concrete arch
was less common nationally compared to other reinforced-concrete bridge types, including the concrete
slab and girder bridges. This is especially true in Louisiana, with only nine examples dating from 1924 to
1939. All bridges have a closed-spandrel configuration and are located in New Orleans’s City Park.
Eight of the nine extant reinforced concrete arches, dating from 1936-1939, are directly related to
Depression-era relief programs. The rarity of the arch bridge type in Louisiana may be related to
challenges of placing stable foundations, which were needed to support the weight of the arch.

In addition to being an uncommon bridge type in the state, reinforced concrete arch bridges exhibit high
artistic value with Classical Revival or Art Deco aesthetic treatments. One example exhibits the Classical
Revival design aesthetic and includes curved railings with arched posts; recessed or arched panels in the
railing or end posts; carved flowers, urns, and/or inscribed cartouches; and integrated lamp posts. The
remaining eight bridges express Art Deco influences, including geometric patterns, inscribed vertical
lines, crowned and beveled parapets, and recessed arch rings. A more modest example constructed late
in the period reflects the transition from Art Deco to a more restrained Streamline Moderne style as
reflected by its use of limited ornamentation to emphasize overall horizontal massing. Several concrete
arches constructed during the Depression by the WPA also display bas-relief sculptures on the parapet
walls or exterior pier columns. Designed by sculptor Enrique Alferez, the bas-relief carvings feature
reclined figures, WPA workers, and tools, which further enhance the design aesthetic of the bridge.

Eight of the nine reinforced concrete arches were designed under the direction of architect Richard Koch
and contractor/engineer George Rice during the redesign of City Park by WPA efforts between 1936 and
1939. Alferez completed a number of sculptures throughout the park, including the bas-relief carvings for
five of the bridges. Research found no evidence that the eight reinforced concrete arch bridges in City
Park represent the defining work of Koch, Rice, or Alferez. Despite this association, no evidence was
found to substantiate that the bridges represent the finest work of a master architect or artist.

This bridge type exhibits few if any alterations affecting historic integrity. Minor changes include
replacement of a light fixtures with a compatible fixture.

Concrete arch — application of Criterion C areas of significance

Criterion C category Subcategory Feature

Early use of type in state N/A

Distinctive design features or
subtype

Reinforced concrete arch

Innovative or complex
Distinctive characteristics of a | technological solution related to

. . . . N/A
type, period, or method of site, including foundation and
construction substructure design for this type

Application of new material or N/A
technology for this type
Evolution or variation within this

N/A

bridge type
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Concrete arch — application of Criterion C areas of significance

Criterion C category Subcategory Feature

Selected ornamentation, notable

. N/A
but isolated

e Classical Revival features

High artistic value ) ) e Art Deco features
Outstanding ornamentation or

. e Transition to Streamline Moderne
overall architectural treatment

features
o Bas-relief sculptural features
Work of a master N/A

(2) Concrete beam/girder and rigid frame

The category of concrete beam/girder bridges includes two subtypes: concrete slab and concrete deck
girder. A third type of reinforced concrete bridge is the rigid frame which features a cast-in-place unit of
substructure and superstructure components. A variation within the concrete slab and rigid frame bridge
types is monolithic construction.

The state’s earliest concrete bridges were typically designed as monolithic reinforced concrete structures
with bridge elements integrated together. Examples include concrete slabs and rigid frames. In having
concrete elements cast together or embedded into another bridge element, the entire structure worked
together as one monolithic unit. The superstructure was typically integrated into the adjacent bents (and
piers where applicable) and with the bridge deck. The practice of combining concrete bridge elements
together into a monolithic structure was later discontinued by the LHC as engineers learned more about
the benefits of separating components to make repairs and maintenance easier. Monolithic concrete
bridges are rare in Louisiana and considered significant if they retain integrity.

€) Concrete slab

These bridges consist of a cast-in-place reinforced concrete slab that serves as both the deck and a
structural member carrying stresses to abutments and/or piers. They are one of the simplest and most
common bridge types, and are especially popular for span lengths of 30 feet or less because they are
economical and simple to erect. Although the earliest concrete slabs in the U.S. date to the first decade
of the twentieth century, Louisiana’s extant examples post-date 1910. Beginning in the 1930s and
continuing into the mid-twentieth century, a number of standard plans were developed by the state for
reinforced concrete slab spans.

Variations of concrete slab design include pier caps integrated into the concrete slab to form a monolithic
design, and another that consists of connecting several precast concrete slab units longitudinally to form
a span. In general, concrete slabs were built in substantial numbers during the twentieth century and lack
individual engineering distinction with the exception of these variants.

(b) Concrete deck girder

Concrete deck girders, also called tee beams, feature rectangular concrete beams supporting an integral
deck slab or a cast-in-place concrete deck used for the roadway surface. Concrete deck girders were
introduced in the 1910s and were common nationally and in Louisiana from the 1920s to the 1940s. The
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state produced standard plans for concrete deck girders as early as 1922. Concrete deck girder bridges
constructed prior to this time are considered important early examples of the subtype.

The integration of the beam and deck increases bridge strength and allows greater span lengths. A
simple span design was most common, with typical span lengths of 30 to 50 feet. A variation is the
continuous span, wherein the beam spans uninterrupted over one or more intermediate supports. The
distinguishing feature of all concrete deck girder bridges is the reinforced concrete slab integrated with
longitudinal beams. Only one continuous concrete deck girder was identified in the subject population.

Typically, significant length indicates complex technological solutions related to site conditions. One non-
continuous concrete deck girder bridge possesses significant overall structure length. Its overall length of
nearly 19,000 feet far exceeds that of all other concrete deck girder bridges and is a reflection of the
complexity of engineering required to manage challenging site conditions.

Concrete deck girders typically exhibit little aesthetic treatment. Decorative parapets, end posts,
brackets, pier forms, or light standards can be present. Individually, these features do not amount to high
artistic value; however, a combination of these features may create notable overall design aesthetic.

(c) Concrete rigid frame

In rigid frame construction the superstructure and substructure components are integrated into a single,
monolithic cast-in-place unit. This type of construction was considered to be an efficient use of material,
easy to build, and aesthetically pleasing. First used in the U.S. in the 1920s, rigid frame bridges are
considered to be the last major type of reinforced concrete bridge to be developed. Compared to their
widespread use nationally, this bridge type is rare in Louisiana with only three known examples.

The distinguishing feature of concrete rigid frame bridges is the homogenous cast-in-place unit of
substructure and superstructure components. This bridge type was readily adaptable for architectural
and ornamental treatment, so decorative elements were often incorporated into the design, especially if
the bridge is located within an urban setting or on a parkway. One example in City Park in New Orleans
displays Art Deco influences, including haunched span, vertical ribbing and flutes on the posts, curved
end walls, and bold font used for the WPA stamp.

No alterations affecting historic integrity of concrete rigid frame bridges were identified.
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Rigid frame — application of Criterion C areas of significance
Criterion C Category Subcategory Feature
Early use of type in state N/A
Distinctive design features or . i
Rigid frame construction
subtype
Innovative or complex
Distinctive characteristics of a | technological solution related to N/A
type, period or method of site, including foundation and
construction substructure design for this type
Application of new material or N/A
technology for this type
Evolution or variation within this N/A
bridge type
Selected ornamentation, notable N/A
. . but isolated
High artistic value - - - -
Outstanding ornamentation or Overall design aesthetic of the Art Deco
overall architectural treatment style
Work of a master N/A

(4) Culverts
A culvert is a structure placed under a roadway to allow a stream or other drainageway to pass. The
structural unit or hydraulic opening through which water flows is sometimes called a cell or barrel.

Culverts are characterized by the following design features:

e Concrete box-shaped structure or multi-plate arch opening
e Simple structure without railing or sidewalk
e Individual cells or barrels that may be combined to create larger structures

While culverts were historically constructed of a variety of materials, including timber and stone, extant
pre-1971 culverts in Louisiana are constructed of either metal or concrete. Concrete culverts come in a
variety of shapes, but most often are found in the box or pipe configuration. Standard plans for concrete
box culverts were developed in Louisiana as early as 1914. The vast majority of Louisiana’s pre-1971
culverts are examples of the concrete box type. Another example of a box culvert is a double cell, where
two rows of culvert barrels are placed on top of each other to solve more complex engineering issues. A
distinctive culvert type is the multi-plate arch, which is formed of curved, corrugated metal segments.
These segments are braced on concrete headwalls and piers, and the curved segments are bolted
together to form an arch.

Culverts are common both nationally and in Louisiana. They were typically constructed using
prefabricated materials and have common forms that lack engineering complexity or significance. As a
result, culverts are generally not eligible for the National Register as individual structures. Culverts that
are eligible for the National Register are distinguished by unique and significant design features, including
decorative stonework or unusual aesthetics, or complex engineering.
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Culverts — application of Criterion C areas of significance
Criterion C category Subcategory Feature
Early use of type in state N/A
Distinctive design features or i
Multi-plate arch

subtype

Innovative or complex

technological solution related to "Double-decker” design with two rows of

site, including foundation and culvert barrels

Distinctive characteristics of a substructure design for this type

type, period or method of

construction Application of new material or N/A
technology for this type
Evolution or variation within this N/A
bridge type
Selected ornamentation, notable
N/A

but isolated

High artistic value
Outstanding ornamentation or

. Rustic decorative stone masonry
overall architectural treatment

Work of a master N/A

(5) Movable

The basic principle of a movable bridge is ancient: a span, or spans, is moved to provide navigation
clearance. Depending on the span type, the movement may be in a horizontal plane or a vertical plane to
take the span out of the way of a vessel on the water. Modern movable bridges resulted from the
development of engines and motors to mechanically manipulate the span and control systems to govern
the action. Some of these innovations were originally developed in the design and construction of
railroad bridges in the nineteenth century. Innovation continued with the use of movable bridges for roads
and highways, particularly in the development of modern control systems. Louisiana has one of the
largest collections of movable bridges of any state due to its extensive network of commercial waterways.
Movable bridges provide an important solution for accommodating vehicular and marine traffic along the
state’s extensive network of bayous, rivers, channels, and canals. In addition to having a large number of
movable bridges, the state also boasts a wide variety of types and sizes of movable bridges. Movable
bridges are divided into four major types, as detailed below. Many variations related to operation of
mechanical systems also exist. Several distinctive subtypes and variations are found in Louisiana, with
certain examples such as the pontoon swing and cable-stayed swing being quite rare.

Standard plans for movable bridge subtypes were developed by the LHC (later the LDH) between 1924
and 1963. Standard plans were periodically revised during this period with small changes made to
existing plans. As-built plans indicate that standard plans were sometimes used as a general guide for
designing and constructing a bridge, with slight modifications to existing plans to meet site-specific
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conditions. Standard plans were also available for operator’s houses; one design included pilasters and
another featured horizontal scribed lines and pelican emblems embossed into the concrete walls. Extant
examples of movable bridges in Louisiana date from 1914 to 1970.

(@)

Bascule

In a bascule bridge, the movable span or “leaf” rotates vertically around a horizontal axis to raise the leaf
and clear the navigable channel for marine traffic. Bascule bridge subtypes in Louisiana include single-
and double-leaf trunnions, and heel trunnions (another bascule subtype that exists nationally is the rolling
lift bascule bridge, but there are no rolling lift examples in the subject population). Design features of
bascule bridges include:

Movable span (leaf) constructed as plate girder, beam, or (occasionally) truss.

Trunnion as a pivot point with rack-and-pinion system to raise the leaf.

Counterweight opposite the leaf, typically enclosed in abutment pit.

Locking mechanisms and load shoes to secure the leaf.

Operator’s house.

Subtypes found in Louisiana generally consist of the following configurations and design features:

Single-leaf I-beam bascule — Single span (leaf) that pivots on a fixed shaft with counterweight,
powered by manually operated winch.

Double-leaf trunnion bascule — Two opposing spans (leaves) that rotate on trunnions with
counterweights attached to the rear of each span; counterweights descend into chambers or pits
when in open position. Unlike single-leaf bascules, double-leaf bascules act as cantilevers; when
in closed position, with the two opposing spans held in place by load shoes that prevent the span
from further downward rotation and center locks that keep the two spans properly aligned.

Strauss heel trunnion — In this distinctive and innovative bascule subtype, the main span and
counterweight are mounted on separate but interconnected assemblies and pivot around two
separate trunnions. Joseph Strauss was successful at patenting and marketing numerous
movable bridge designs during the early twentieth century, including heel trunnion examples.®
The overhead configuration of the heel trunnion, as used on the Louisiana example, eliminates
the need for a pit below grade because the counterweight is mounted overhead. This design
allows the trunnion to be placed closer to the waterway, enabling an overall shorter leaf. By
eliminating the counterweight chamber, heel trunnions offered a more flexible design solution in

15 Strauss established the Strauss Bascule Bridge Company in 1902 and was a forerunner in developing cost-
saving and engineering solutions for movable bridges, including the use of concrete counterweights rather than
metal. He is also known as the chief engineer for the construction of the Golden Gate Bridge.
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terms of structure size and length. Heel trunnion bascules became popular for railroad bridges
and are considered less common for vehicular bridges.

Louisiana has seven bascule bridges (four listed or previously determined eligible) constructed between
1919 and 1964. Known standard plans for steel single-leaf trunnion bascules date to 1929. This type is
found throughout the U.S. and the earliest examples are generally considered to be those constructed
prior to 1930. Within Louisiana, the bascule type is considered uncommon, especially in comparison to
the populations of other movable bridge types. A limited number of bascule bridges were constructed
after 1970.

Alterations affecting historic integrity of the bascule bridge type include:

¢ Removal and significant change in mechanical components, considered major
o Removal and significant change in mechanical components (movable bridge), considered major
e Alterations to operator’s house, considered minor

Bascule - application of Criterion C areas of significance

Criterion C category Subcategory Feature

Early use of type in state N/A

o . ¢ Single-leaf I-beam bascule
Distinctive design features or

e Double-leaf trunnion bascule
subtype

e Strauss heel trunnion

Innovative or complex
technological solution related to

Distinctive characteristics of a

type, period, or method of N/A

construction site, including foundation and
substructure design for this type
Application of new material or N/A
technology for this type
Evolution or variation within this N/A
bridge type
Selected ornamentation, notable N/A
but isolated

High artistic value
Outstanding ornamentation or N/A
overall architectural treatment

Work of a master N/A

(b) Pontoon swing

The pontoon swing bridge is a distinctive type of movable bridge in which the movable “span” is a floating
barge, termed a “pontoon,” which is floated to the channel bank to open the navigable channel to marine
traffic. Pontoon swing bridges consist of the following design features:

e Floating pontoon, constructed of wood or metal, that swings open for marine traffic.

¢ Pivot arm that connects pontoon to pivot point on shoreline and allows the swinging movement.
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Hand- or motor-operated system of cables, pulleys, sheaves and winches that enables and
controls the movement of the pontoon.

Operator’s house, typically houses winch and other mechanical systems and can be located on-
board the pontoon or on-shore.

Approach aprons that enable vehicular access to the bridge by bringing the approach roadway
into alignment with the pontoon driving surface. These aprons are typically operated via a
motorized hoist system housed in towers at the edge of the approach spans; approach aprons
can also be attached to the pontoon and operated using hydraulic cylinders.

Louisiana has seven metal pontoon swing bridges constructed between 1953 and 1967. Known standard
plans for metal pontoon swing bridges date to 1963. The pontoon swing bridge is very uncommon
nationally, with most examples restricted to Louisiana and Texas. One bridge in the subject population
represents a variation within the type as a floating pontoon with a secondary steel I-beam deck.
Operator’s houses can be of frame or metal construction and located on the floating pontoon or on the
shoreline. A limited number of pontoon swing bridges were constructed into the 2000s.

Alterations affecting historic integrity of this bridge type include:

Relocation or removal of operator’s house and associated mechanical components, may include
removal of original house, considered major

Changes in railing, considered minor

Replacement of mechanical components, considered minor

Alterations or removal of approach apron hoist mechanism, considered minor

Alterations to operator’s house, considered minor

Pontoon swing - application of Criterion C areas of significance

Criterion C category Subcategory Feature

Distinctive characteristics of a | technological solution related to

Early use of type in state N/A

Distinctive design features or

Floating pontoon
subtype ap

Innovative or complex

: L . . N/A
type, period, or method of site, including foundation and
construction substructure design for this type

Application of new material or
N/A

technology for this type

Evolution or variation within this Floating pontoon with secondary I-beam
bridge type deck
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Pontoon swing - application of Criterion C areas of significance

Criterion C category Subcategory Feature
Selected ornamentation, notable N/A
) o but isolated
High artistic value - -
Outstanding ornamentation or N/A
overall architectural treatment
Work of a master N/A

(c) Swing

The swing bridge is a type of movable bridge in which the span rotates horizontally about a center pivot to
clear the navigable channel for marine traffic. The movable span typically is a beam, girder, or truss.
Louisiana also has examples in which the span arms are cable-stayed swing spans. Distinctive design
features of swing bridges include:

e Movable span that rotates horizontally on pivot pier and includes two span arms supported from a
center unit or tower; span arms may be symmetrical or asymmetrical.

e Pivot pier that carries the turning mechanism and the swing span.

¢ Turning mechanism — swing bridges feature either a rim-bearing or center-bearing turning
mechanism. Center-bearing turning mechanisms feature a large spherical thrust bearing,
located at the center of the pivot pier, which carries the load of the swing span. Balance wheels
aligned on a circular track on the outside of the pivot pier prevent the span from tipping out of
plane during operation. The evaluated bridges are center-bearing examples.*¢

e Operator’s house (unless bridge was designed for manual operation only).

e Locking devices incorporating a wedge mechanism:
o Mechanically operated (earlier examples).
o Hydraulically operated (later examples).

o Counterweight (if bridge is asymmetrical) — counterweights vary but typically consist of concrete
added to the shorter arm of the swing span.

Louisiana has 42 swing bridges (including seven previously listed or determined eligible) constructed
between 1916 and 1969. Known standard plans for swing types were available by 1924 and continued
until 1961. Swing bridges were one of the earliest types of movable bridges used nationally and featured

16 The other type of turning mechanism found on swing bridges is rim-bearing. Rim-bearing turning mechanisms
have tapered rollers situated on a circular track on top of the pivot pier. Each roller is mounted on a radial shaft,
which restrains the bridge from moving away from the pivot pier. A second track attached to the bottom of the swing
span rests on top of the rollers. The weight of the span is carried by the rollers. Only two rim-bearing examples are
known to exist in Louisiana and both were previously listed or determined eligible for listing in the National Register.
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a pivot pier in the navigable channel, which posed an obstacle to water-going vessels. For this reason,
the popularity of swing bridges began to diminish by the 1930s as bascule and vertical lift types became
the preferred choice since they do not require a pier in the navigation channel. Swing bridges continued
to be built in Louisiana into the 2000s. The population of swing bridges is decreasing nationally due to
replacement projects to remove the obstruction posed by mid-channel pivot piers.

Several subtypes exist within the subject population, including the following:

e Cable-stayed swing span — steel beam or truss swing span with tower structure above the pivot
pier. Cables tie floor beams to the central tower structure and support the bridge arms when in
open position. The bridge is turned using manually operated ropes, with assistance from a
motorized winch. Unlike other swing bridges, these examples do not have sophisticated locking
mechanisms. Several have been altered with additional truss members to account for increased
loads. Operator’s houses are located along the shoreline and are typically simple vernacular
structures of either metal or frame construction; several examples do not have an operator’s
house. This subtype was typically utilized for small crossings and is highly uncommon nationally
with no other known examples identified outside Louisiana. Examples constructed between 1945
and 1960 are concentrated along small bayous in Terrebonne Parish in the southern part of the
state near the Gulf of Mexico.

e Through truss swing span — through truss swing span with turning mechanism situated on a pivot
pier and an operator’s house centered above the roadway, over the pivot pier.

e Pony truss swing span — pony truss swing spans above pivot pier in two configurations:
o Separate, symmetrical, variable-depth Warren pony truss units comprising each span
arm, joined by pinned horizontal central bars in lieu of a center tower. This configuration
is considered a variation within the subtype and is used in the earliest example.

o Single variable-depth truss unit for entire swing span, with a deeper truss unit above the
pivot pier in lieu of a center tower. This subtype is represented in later examples.

e Plate girder swing span — steel plate girder swing span with pivot pier and off-board operator’s
house. Examples dating to before the mid-1950s are generally riveted; post-1950s examples are
typically welded. Other common differences within the subtype include consistent and variable-
depth girders and symmetrical and asymmetrical girder alignments; asymmetrical girders are
known as bobtail swing spans. Manually operated examples are considered a significant
variation within the subtype.

In addition, several bridges display light standards and decorative railings that are reflected in standard
plans. These features were not considered an outstanding ornamentation and do not represent overall
aesthetic treatment in combination with other features. Operator’s houses can be of frame, metal, or
concrete construction. Concrete examples typically reflect one of two standard designs, including one
with multi-light windows, central door, and pilasters, and another with horizontally divided windows and
horizontal scribed lines and a pelican emblem embedded in the concrete.
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e Added, replaced, or altered truss or girder members, considered minor (multiple considered major).

e Addition of new main superstructure, considered major.

e Altered original locking mechanism, considered minor.
e Fixed in open position, considered minor.
e Fixed in open position with missing mechanical components, considered major.

o Alterations to operator’s house, considered minor.

o Added walkway, considered minor.

¢ Railing or guardrail alterations/additions, considered minor.

¢ Addition of new operator’s house, considered minor (unless original removed).

e Multiple minor alterations can collectively be considered a major alteration.

Swing — application of Criterion C areas of significance

Criterion C category

Subcategory

Feature

Distinctive characteristics of a
type, period, or method of
construction

Early use of type in state

N/A

Distinctive design features or
subtype

e Through truss swing span

e Pony truss swing span with single truss
unit

e Plate girder swing span

¢ Cable-stayed swing span

Innovative or complex
technological solution related to

oo . . N/A
site, including foundation and
substructure design for this type
Application of new material or

N/A

technology for this type

Evolution or variation within this
bridge type

Pony truss swing span with separate
variable truss units on each span arm

Manually-operated

Selected ornamentation, notable

. N/A
but isolated
High artistic value
Outstanding ornamentation or N/A
overall architectural treatment
Work of a master N/A
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(d) Vertical lift
The vertical lift bridge is a type of movable bridge in which a counterweighted simple span is raised and
lowered to open a navigable channel for marine traffic. Distinctive design features of vertical lift bridges
include:

o Vertically raised and lowered simple span (steel girder, steel plate girder, or truss).

e  Supporting tower structures.

e Counterweights, sometimes in conjunction with balance chains, carried by ropes over sheaves on
towers.

o Powered counterweight ropes/cables (tower-drive and tower drive with connected tower
configurations).

¢ Powered uphaul and downhaul ropes/cables (span-drive configuration).

e Operator’'s house, in most examples.

e Locking and leveling devices and load shoes to seat the span in correct position.

Motor(s) and drive machinery for moving the span up and down.

Vertical lift bridges are categorized based on the location of the motor(s) and the drive mechanisms. The
three basic variations include the span drive, tower drive with independent towers, and tower drive with
connected towers, as described below.

e Span drive — A vertical lift movable bridge where the drive mechanism is located in, under or on
the movable span. The movable span is counterweighted; however, the counterweight sheaves
are free spinning and do not contribute to the operation of the span. The span drive machinery
raises and lowers the movable span by drawing in and paying out operating ropes that are
attached to the towers. Of the two Louisiana examples of the span drive subtype, one is listed in
the National Register and one has been significantly altered by removal of the towers.

e Tower drive with independent towers — A vertical lift movable bridge where two separate sets of
drive machinery are located on top of two independent lift towers. The span drive machinery
raises and lowers the span by rotating the counterweight sheaves by means of interconnected
shaft and gears. An electrical tie between the two towers ensures that the two ends of the
movable span lift evenly. The tower drive system with independent towers is typically used on
the larger vertical-lift bridges. Although standard plans for this variation existed as early as 1953,
only four known examples are in Louisiana.
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e Tower drive with connected towers — A vertical lift movable bridge where the drive machinery is
located on a structural member that spans across the waterway between the two lift towers. The
span drive machinery raises and lowers the span by driving all four counterweight sheaves
simultaneously by means of interconnected shafts, secondary gearboxes and gears. Although the
structure connecting the two towers results in higher costs, this type of mechanism improves the
level of synchronization among the four corners of the movable span in comparison to tower drive
examples. It also eliminates the need for the operating ropes and associated maintenance costs
found in the span drive configuration. The tower drive with connected towers is typically used on
vertical lift bridges over small navigation channels with spans under 200 feet. Tower drive vertical
lift bridges with connected towers are spread throughout the southernmost parishes in Louisiana
with Terrebonne and Lafourche Parishes having the largest numbers. In addition, linear
concentrations exist along Bayou Lafourche, Bayou Teche, and the Vermilion River. The
geography and occurrence of relatively small navigable waterways in this region of the state may
explain why this variation is relatively widely used in Louisiana, but quite uncommon nationally,
with known examples restricted to Louisiana and New Jersey.

Louisiana has 31 vertical lift bridges (including three previously listed or determined eligible) constructed
between 1914 and 1970. Known standard plans for vertical lift bridges date to 1925 and were available
until at least 1959. Standard plans for tower drive vertical lift bridges with independent towers were
available by at least 1953 and for tower drive bridges with connected towers by at least 1955. Only four
evaluated examples include the tower drive mechanism with independent towers; the remaining
examples display the tower drive with connected towers configuration. Vertical lift bridges continued to
be built in Louisiana after 1970.

Operator’s houses can be of frame, metal, or concrete construction. Concrete examples typically reflect
one of two standard designs, including one with multi-light windows, a central door, and pilasters, and the
other has horizontally divided windows, horizontal scribed lines, and a pelican emblem embedded in the
concrete.

Alterations affecting historic integrity of this bridge type include:
o Removal of tower structure, including mechanical components, leaving a fixed span, considered major.
¢ Routine replacement of mechanical components, considered minor.

e Alterations to operator’s house, considered minor.
e Railing alterations, considered minor.
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Vertical lift — application of Criterion C areas of significance

Criterion C category

Subcategory

Feature

Distinctive characteristics of a
type, period or method of
construction

Early use of type in state

N/A

Distinctive design features or
subtype

Vertical lift (counterweighted simple span
that raises and lowers)

Innovative or complex
technological solution related to

L . . N/A
site, including foundation and
substructure design for this type
Application of new material or

N/A

technology for this type

Evolution or variation within this

e Tower drive with independent towers

bridge type e Tower drive with connected towers
Selected ornamentation, notable N/A
but isolated
High artistic value
Outstanding ornamentation or N/A
overall architectural treatment
Work of a master N/A

(6) Steel beam and girder

Steel and beam girders in Louisiana are characterized by multiple (three or more) parallel longitudinal
beams or girders extending between abutments, sometimes with intermediate piers. There are two
subtypes to the steel beam and girder category: steel I-beams, including a variation with removable span,
and the steel plate girder. Steel beams and girders often lack engineering distinction and were built in
substantial numbers, typically following standard plans, both nationally and in Louisiana.

() Steel I-beam

I-beam design features include rolled I-beams connected by floorbeams. The I-beam derives its name
from the “I” cross-section shape created when a web is joined to short steel flanges. Steel |-beam
bridges can be simple, where the girder extends from one vertical support to another, or continuous,
where the beam spans uninterrupted over one or more intermediate supports, when built over an
intermediate pier. The state began developing plans for steel I-beams in the early 1920s, and continued
to create and refine standard plans for the bridge type through the 1950s.

Steel beam and girder bridges typically exhibit little aesthetic treatment. Aesthetic treatments may
include an open balustrade-type parapet, steel picketed railing, decorative or flared end posts, decorative
pier cap design, curved or tapered brackets, or light standards. Individually these treatments do not result
in a high artistic value; however, combinations of these features may create an overall design aesthetic.
Four steel I-beam bridges in the subject population possess a combination of aesthetic features,
specifically decorative railing, pier cap design, brackets, and end posts, that when taken together result in
a bridge that exhibits high artistic value.

Mead/Hunt
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One I-beam bridge in the subject population derives significance by representing the continuous variation
within the type. This bridge has an exceptional continuous main span length, consisting of three beams
together forming a 181-foot-long continuous span. The presence of a significant main span length
achieved by continuous design indicates complex technological solutions related to site conditions. This
solution was employed to address crossing a railroad corridor.

A distinctive variation of the steel I-beam subtype is the I-beam with removable span. Removable span
bridges are typically between 30 and 50 feet long, with an approximately 20-foot removable span. The
center span is designed to be removed temporarily to allow watercraft though, though it appears the
removal of the span is rare. Most have floor beam extensions on the removable span with openings for a
crane to latch on and lift the span. The removable span has a grated deck surface to reduce weight for
removal. The removable variation otherwise has typical I-beam design features, including I-beams
connected by floorbeams. Removable span bridges have long been used in Louisiana and continue to be
utilized due to the vast network of navigable waterways. Standard plans were developed by the state for
removable span bridges from 1924 to 1961. The earliest extant examples in the state are from the

1930s. Removable span bridges represent less than 1% of bridges in the subject population.

Alterations affecting historic integrity of this bridge type include:

Alterations to removable span, including paving the open grate deck, considered major
e Addition of supporting members to the substructure or superstructure, considered minor
e Widening or lengthening superstructure, considered major

¢ Replacement of main members integral to the superstructure, considered major

e Change to or addition of railing/guardrail/parapet, considered minor

(b) Steel plate girder

Steel plate girder design consists of built-up riveted or welded plates with a deep web fabricated to form
an “I” in cross section. Steel plate girders can be simple, where the girder extends from one vertical
support to another, or continuous, where the beam spans uninterrupted over one or more intermediate
supports. Nationally, use of the steel plate girders began in the late nineteenth century and is a common
bridge type. By 1931 the state prepared standard plans for plate girders, though relatively few plate
girders were constructed in Louisiana for highway use. Only one steel plate girder was constructed prior
to 1946 and has already been determined eligible. The remaining steel plate girders fall into the post-
1945 period.
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Steel beam and girder — application of Criterion C areas of significance

Criterion C category Subcategory Feature
Early use of type in state N/A
Distinctive design features or I-beam
subtype Plate girder

Distinctive characteristics of a
type, period or method of
construction

Innovative or complex
technological solution related to
site

Significant main span length —
greater than 165’ for continuous I-beam

Application of new material or
technology for this type

N/A

Evolution or variation within this
bridge type

¢ Continuous
¢ |-beam with removable span

Selected ornamentation, notable
but isolated

N/A

High artistic value - -
Outstanding ornamentation or

overall architectural treatment
Work of a master N/A

Combination of decorative railing, piers,
and endposts

(7 Timber
Timber bridges are examples of a simple type, built commonly in Louisiana throughout the twentieth
century. They consist of the following design features:

e Treated timber stringers or beams as primary superstructure elements supported by an open,
braced timber trestle framework.

e Usually short spans between 10 and 30 feet in length.

There are two subtypes of timber bridges: timber trestle and mud sill. Timber trestle bridges are
constructed of treated timber in an elevated beam or girder structure supported by an open, braced trestle
on timber bents. Bridge beams are constructed from logs, sawn lumber, or glued-laminated timber. The
timber trestle was one of the earliest known standard bridge plans developed by state engineers in 1917.

The timber mud sill is similar to a timber trestle, with a treated timber stringer or beam superstructure.
Rather than the pilings typical of a trestle, the timber mud sill bridge is supported on spread timber
footings, known as “mud sills,” that distribute the bridge load. Mud sill standard plans were developed for
LHC use in the 1930s and 1940s.

With timber bridges, historic integrity is generally diminished because most have structural members
replaced over time and do not retain substantial original materials. Louisiana has 1,089 known extant
timber trestle bridges, representing 24% of extant pre-1971 bridges. Louisiana’s timber bridges are small,
simple structures that lack engineering distinction. No examples are considered to be significant, and all
lack integrity due to replacement of timber members due to deterioration.

Mead/Hunt
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(8) Truss

Truss bridges typically have two parallel trusses that use diagonal and vertical members for deck support.
Though not uncommon historically, few truss bridges are extant in Louisiana today. Two broad subtypes
are the pony and through truss. Truss bridges are further distinguished by the configuration of truss
members. The earliest known standard plan for a truss bridge is a 1917 design for a 48-foot timber truss
span. Over the course of the 1920s, the LHC produced a number of standard plans for both pony and
through trusses as detailed below. The last known standard truss plan is a 1946 design for a 320-foot-
long Camelback span (none extant). Thereafter, the state continued to revise existing truss plan sets.
Louisiana has few trusses remaining and only a handful can be associated with any particular standard
plan.

(a) Pony truss
Pony (or low) truss bridges are a distinctive truss bridge subtype. They consist of the following design
features:

e Superstructure that uses two parallel trusses composed of diagonal and/or vertical members to
support deck loads.

o Parallel trusses connected by transverse beams beneath the deck without overhead bracing.

e Bridge members joined with plates and fasteners: pins and rivets in early examples, and bolts in
later examples.

While early truss bridges in Louisiana were constructed of wood, all extant examples in the state are
metal. Early examples in the state are considered to be those constructed before 1920, the time at which
the state’s first-known standardized plans for metal pony truss bridges were prepared. The state
continued to refine these plans and introduce standard plans for new variations through the 1940s.
Louisiana has nine pony truss bridges (including six previously listed or determined eligible) constructed
between 1921 and 1950.

Pony truss bridges in Louisiana are constructed in one of two truss configurations: the Pratt and Warren
truss, which are distinguished by the arrangement of their diagonal and vertical members. The Pratt truss
uses verticals in compression and diagonals in tension, their arrangement mirrored around the central
panel in which two diagonals cross. The Warren truss uses diagonal members in alternating directions,
relying on the diagonals to withstand both tensile and compressive forces. Warren trusses sometimes
also include verticals, though these are primarily for bracing rather than load-bearing purposes.

Alterations affecting historic integrity of this bridge type include:
e Change in railing/parapet, considered minor.

e Addition of supplemental superstructure members, considered minor where truss retains its
original function.

e Removal or alteration of individual truss members, floorbeams, or connections, considered minor.
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Pony truss — application of Criterion C areas of significance

Criterion C category

Subcategory

Feature

Early use of type in state

Pre-1921 with pinned primary connections
(prior to earliest standard plans)

Distinctive design features or

Pony truss
subtype y
. . Innovative or complex
Distinctive characteristics of a ] ]
. technological solution related to
type, period, or method of o i . N/A
. site, including foundation and
construction ] )
substructure design for this type
Application of new material or N/A
technology for this type
Evolution or variation within this e Pratt
bridge type e Warren
Selected ornamentation, notable N/A
but isolated
High artistic value
Outstanding ornamentation or N/A
overall architectural treatment
Work of a master N/A

(b) Through truss

Through truss bridges are a distinctive truss bridge subtype. They consist of the following design

features:

e Superstructure that uses parallel trusses composed of diagonal and/or vertical members to

support deck loads.

o Parallel trusses with lateral bracing between top chords of the trusses.

e Bridge members joined with plates and fasteners: pins, rivets, or bolts in early examples and
welding in later examples.

While some early truss bridges in Louisiana were constructed of wood, all extant examples are metal.
The earliest metal examples featured the use of pin connections. Pin connections were gradually
replaced by riveted connections in the early twentieth century. Early through truss examples in Louisiana
are considered to be those with pinned primary connections constructed before 1921, the time at which
the state compiled its first known standardized plans for metal through truss bridges with riveted
connections. The state continued to refine these plans and introduce standard plans for new variations
through the 1950s.

Mead/Hunt
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Through truss bridges in Louisiana are constructed in various configurations: the Pratt, Camelback,
Warren, and K-truss, which are distinguished by the arrangement of their diagonal and vertical members.
The Pratt truss uses verticals in compression and diagonals in tension, their arrangement mirrored
around the central panel in which two diagonals cross. The Camelback variation of the Pratt configuration
includes a five-sloped polygonal top chord. The Warren truss uses diagonal members in alternating
directions, relying on the diagonals to withstand both tensile and compressive forces. Warren trusses
sometimes also include verticals, though these are primarily for bracing rather than load-bearing
purposes. In the K-truss configuration, vertical and diagonal members form the characteristic “K” shape
in each panel, arranged symmetrically around the truss’s centerpoint, and a polygonal top chord is typical.
The K-truss is unique in that it transfers equal amounts of loading to all its individual members. While the
Warren and Pratt variations were developed in the nineteenth century and were common in the U.S., the
K-truss was developed in the early twentieth century and was never a popular subtype nationally.

While multiple simple spans are sometimes used at longer crossings, through truss bridges may also
utilize a continuous or cantilever design. The use of cantilever and continuous designs allows for the
construction of bridges with significant lengths and a wider clear channel. The continuous design is
characterized by the use of a single truss span carried across multiple piers. The cantilever design uses
two self-supporting spans that meet in the center, sometimes incorporating a suspended central span. A
distinctive variation within this design seen in one example is the cantilever truss with a tied-arch
suspended span, in which two arched cantilever arms are joined at their apex and a horizontal deck is
suspended below.

While the state developed a number of standard plans for simple through truss bridges using the Warren,
Pratt, Parker, and Camelback configurations, these were typically 100 to 400 feet in span length. The K-
truss, considered to be the lightest truss for its length, could be used to provide longer spans; examples in
Louisiana range from 500 to 608 feet in length. The 608-foot K-truss is the longest standard plan
developed by the state for a simple through-truss; one example of this plan is known to have been built
and remains extant.

Caisson construction was employed at crossings where riverbed conditions were conducive to scour or
soils were unstable and difficult to work with. A caisson is a large watertight box or casing built of timber,
masonry, reinforced concrete, or steel that enables construction of the pier foundation below water level.
The box is then filled with concrete or other material to form the foundation. The method is generally
employed where large structures require deep piers, and was important to the construction of a number of
truss bridges at long crossings, such as the Mississippi River and Atchafalaya Basin.

Louisiana has 22 through truss bridges (including nine listed or previously determined eligible)
constructed between 1900 and 1968. Each configuration is represented by five or fewer examples
statewide, the least common being the cantilever K-truss, Waddell A-truss, continuous Warren, and
continuous Pratt trusses (one example each). The Pennsylvania truss and the simple Warren,
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Camelback, and K-truss configurations are represented by two examples each, and the remainder are
cantilever Warren (3) and simple Pratt (5) examples.'’

Alterations affecting historic integrity of this bridge type include:

e Removal or alteration of individual truss members and connections, considered minor.
o Replaced approach and/or substructure, considered minor.
e Relocation, considered minor.

e Change or addition to rail or guardrail, considered minor.

Through truss — application of Criterion C areas of significance

Criterion C category

Subcategory

Feature

Distinctive characteristics of a
type, period, or method of
construction

Early use of type in state

Pre-1921 with pinned primary connections
(prior to earliest standard plans)

Distinctive design features or
subtype

Through truss

Innovative or complex
technological solution related to
site, including foundation and
substructure design for this type

Caisson construction for substructure

Cantilever/continuous spans

Application of new material or
technology for this type

N/A

Evolution or variation within this
bridge type

Pratt truss
Warren truss
K-truss
Camelback truss

Cantilever truss with a tied-arch
suspended span

Selected ornamentation, notable

. N/A
but isolated
High artistic value
Outstanding ornamentation or N/A
overall architectural treatment
Work of a master N/A

17 A third non-cantilever K-truss (Recall No. 039320) is currently being replaced and will soon be nonextant.
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D. Post-1945 common types (Program Comment)

(1) Criterion A
Common post-1945 bridges in Louisiana found to have exceptional significance and meet National
Register eligibility under Criterion A, applying the Program Comment, represent the following:

e Bridges that are an important part of the transportation network as a major river crossing that
eliminated a former ferry crossing.

e Bridges directly associated with larger conservation efforts to manage flooding.
e Bridges that provide uninterrupted vehicular access over a significant floodplain.

(2) Criterion C

A large number of common post-1945 steel and concrete bridges do not meet the requirements set forth
in the Program Comment for exceptional significance, and therefore are not eligible for the National
Register. This includes culverts, concrete slabs, concrete beams and girders, and steel beams and
girders that lack engineering distinction and were built in substantial numbers, typically following standard
plans, both nationally and in Louisiana. I-beam bridges, designed with spans that could be removed from
their location, are a variation of the common I-beam bridge. Post-1945 |-beam bridges with removable
spans are not considered exceptionally significant and are not eligible.

Common post-1945 bridges in Louisiana found to have exceptional significance represent the following:
e Bridges with an exceptional main span length, based on an analysis of bridge data.

e Bridges that display innovative or complex technological solutions related to site conditions,
allowing for a longer span.

e Bridges that represent an early example of its type in the state, such as the early use of
prestressed concrete in Louisiana in the late 1950s and early 1960s.

e Bridges that were engineered for unique site conditions, such as those bridges that span wide

water features, are integrated with spillway structures, or that include special design features due
to geometric constraints.
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Appendix A. Interim Reports

The following reports were prepared by Mead & Hunt as part of the Louisiana Historic Bridge Inventory
project to evaluate the state’s historic bridges constructed through 1970.

The Historic Context for Louisiana Historic Bridge Inventory, November 2012

The context report presents an understanding trends and developments in Louisiana bridge design
engineering through 1970. The contexts and themes provide the basis for developing criteria for
evaluating the state’s bridges based on the standards of the National Register of Historic Places (National
Register). (The context is available on the project website at:

http://www.dotd.la.gov/administration/public _info/projects/historicbridges/)

Bridge Stratification and Data Collection Methodology, December 2012

The stratification report outlines the stratification methodology that was used to identify bridges that
require further data collection to determine whether they meet eligibility criteria for National Register
listing. A data collection process was identified for groups of bridges based on date needs.

National Register Criteria for Evaluation of pre-1971 Louisiana Highway Bridges (draft), December 2012
The evaluation report sets forth criteria for evaluation of individual bridges applying National Register
Criteria to identify potential significance and assess historic integrity.

Bridge Stratification Results, Bridges Recommended for Field Survey, January 2012

This report provides the results of the application of the Bridge Stratification and Data Collection
Methodology, including recommendations of bridges for field survey and bridges that are recommended
not eligible based on data review to date.


http://www.dotd.la.gov/administration/public_info/projects/historicbridges/
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Appendix C. National Register Status for Pre-1971 Bridges
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Appendix D. Eligible Pre-1971 Bridges

D.1. Eligible, Previously Determined Eligible, and Listed Pre-
1971 Bridges

D.2. Inventory Forms for Eligible Pre-1971 Bridges
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Appendix D.1. Eligible, Previously Determined Eligible, and Listed
Pre-1971 Bridges
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Appendix D.2. Inventory Forms for Eligible Pre-1971 Bridges
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Appendix D.2.

Assumption Parish

051390.......cccvvuvnnnen
051500..........cccuvvnnee

Avoyelles Parish

800106...........ccuvveee

Bossier Parish

012060............cuvveee
012160.......ccceviuunnnen
012200..........cevurnee
012548.......cccoveennnee
012750......ccccvvinnnnen

Caddo Parish

013480.......ccceveuvnnnen
014400..........cocuvenee
014410......ccccvviunnnen.
014420........cccovunnnen.
014900...........ocurnnee

Calcasieu Parish

031450.......ccceviunnnen
031736..ccccceeiiinnnen
033353....ccciie
500271....ccciciiinnn

Cameron Parish

033700........cccerennee.
033730..ccccceiiiiinnnen
033760.......ccccveunnnee

Concordia Parish

F15321......cccciiieeen.
F15771.........cccoeee

Inventory Forms for Eligible Pre-1971 Bridges

Index (by Parish and Recall Number)



East Baton Rouge Parish
52040 ...ttt Lo b b et oo R b et ok E et e oo R R e et e e R b et e e e R R e et e e an b e et e e annn e e e e annrees 119
L 010 12 PO PP P PP PP PPPPPRPPPPP 27

Grant Parish

TOOBB2......cce ittt ettt ettt e e e e e oot ab——— e e e e e e e eeta———aeeeeaeaaiba————taeeaeaaitba—eaeaeeeaaaab—aaeaaaeeeaaaaaraees 47
Iberia
(0101511010 BRSSP EURRRRRPO 151
DO58B0 ......cceieiiiteiie e e e e ettt e e e e e e et e et e e e e e e et ———eeeeeeee e ab———eaaeeeiaatab———eaaeeeaaatab—eataaeeeaabraaeaaaeeeaaaanrrees 129
01011 00 PRSPPI 157
010172400 TP 159
(0101572210 DO RRRRRP 189
24001 10 S RRRRPO 131

Iberville Parish

054360 ...ttt et e e e e e e et e o e et e e e e e e r e et e e e e e e e e e e e e e 161
OS54480 ...ttt e e e e e e 77
054730 ittt e e e e e e r e e e 79

La Salle Parish
02 R O T 49

Lafayette Parish
010122 0 RSO PP 191
0001 4 O PRSPPI 193

Lafourche Parish

OO0B8BO0 ..o ittt e e e e e e e e e e e s e e e e e e 195
O00920 ...ttt e e e e E e e e e e e o e et e e e e e e e e et e e e e e e r e e e e e e e e 197
00930 ...ttt e oo et e e o4 e R e e et et e o e e et e e e e e e e n e et e e e e e e r e e e e e e e n s 199
L0001 1 PP PP PPN 201
OOLB04 ...ttt e e e e e e e e e e s e e e e e e 163
200860 ... ettt et e e e o et et et e e e et e e e e e e e et e e e e e e e e e e e e e a s 203
2008B3....e ettt e et e et e e et e e e o4 oA e e e e et e e e e e e e e et e e e e e e e e e e e e e e ann s 81
200880 ......cce ittt e e e e e e e e e e s e e e et e e e st e e e e e s 83

Livingston Parish
(01531 O T TP UP P UUPPROPRTRPRN 165

Madison Parish
OO 1C 7 L YT 121
(110124 YRR 97






St. Landry Parish

D07 300 ... ettt ettt e e e e et e e e e e e et e e e e e e ettt e e e e e rr e e e e e e n s 55
00 OO O PP PRRPTPPPO 57
L0073 PP 39
D00, 0 1 PO PP 123

St. Martin Parish

L0101 PP 211
D080 ...ttt e e e e et e e e e e e e et e e et e e e e e e e s 169
OOBT00 ...t eeiettre ettt e et e e et e e e ot et et e ot et e e e e e o e et e e e s e e r e e e e e e s 213
200896 ...t e e a e 85

St. Mary Parish

(01011 O OO OO PP PP PETPP PPN 103
009000 ... ettt e e e e s e e r e e e e e e e e e 105
L0101 PO PP PP RTPTR PPN 133
009280 ... eiieet ettt e e e e e e e o e e et e e e e e e r e et e e e e e e e e e e e e e a s 171
20087 2. e e e a e 173
200874 ... e 175

St. Tammany Parish

058750 ..ttt e e e e a e 107
(015151 1 1O PO PP PP ETPT PP 177
0590900 ...t e ettt e e e et e e 4o e et e e e e e e e e et e e e e e e e e e e e e e a s 31
059730 ..ttt e e e e e s e e e e e st e e e 33
B20260 ...t e e e e e e e e e e e e e e e e e e e e 73

Tangipahoa Parish
0L G 72400 PRSPPI 111

Terrebonne Parish

O0BZ240 ...ttt e e et e e e e s a e e e e 215
L0021 1 PO PP TP 179
(00207 PO P PP PRTPP R PPPN 217
(01025157 0[O TP PP PETPP PPN 219
01021y O PO PP TP 221
00115 O PP PP P PP PERPPR PPN 181
2008D2 ... ettt e e e e — e et et e e e e et e e e e e e e et e e e e e e r e e e e e e e aan e 135
200858ttt e e e et e e e e e e e e e s e e e e e e e s 115
200859 ... e — e e e er e e e s e e e e e 117
01011 PP P PP PRTPP PPN 137

2008B8.......cce ittt e et e e e e e et et e e e o e e et e e e e e e e e et e e e e e e e r e e e e e e s a e 139



Vermilion Parish

OOBD520 ...ttt e e e e et e e e e e et e e et e r e e e e e e s 191
07 70 ettt e e e e e e o e et e e e e e e e et e e e e e n e e e e e e e 193
00 PP 223
09460 ...t e e e e 225
09680 ...ttt e e e e et e e e e e o e et e e et e e e e e e e s 227
009690 ...ttt e e e e e et e e e e e e et e e e e e e e e e e e e e 183
000 PP 109

Webster Parish
(01T I R 53
(e o JR 35

West Baton Rouge Parish
01511 10 PSPPSR PSPOPPRR 37
0Ty SRR 147
0TS 724.5] O PSP 149
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Index (by Bridge Type)

Page
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StEl -DEAM SWING SP@AN .oiiiiiiiiiii ittt ettt et e e e et et e e e st bt e e e aabb e e e e aabbeeeeabbeeeesabbeeaeans 115
SLEEI TOW trUSS (PONY TrUSS) cuteiiiiiiiiiee ittt ettt ettt ettt ettt ettt e e st bt e e e aabe e e e e aabb e e e e aabaeeeeabbeeeesabbeeeeans 119
SEEEI IOW trUSS SWING SPAN ..o 125
STt I oY o1 = o 11 o [T PP PSPOUPRPROPPPPN 141
Steel plate girder DASCUIE SPAN ......oiiiiiiiie ettt e s bt e et e e e s nbb e e e snbbeeeeans 151
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